Multimodality 3D-roadmap for cardiovascular interventions in congenital heart disease--a single-center, retrospective analysis of 78 cases.
Modern fluoroscopic angiography systems permit rendering of three-dimensional volumetric data sets using rotational angiography (3D-RA). Along with magnetic resonance imaging (MRI) or multi-detector-row computed tomography (MDCT) data sets, they can be fused with live fluoroscopy images for roadmapping during therapeutic procedures, but the value of multimodality fused data sets has not been clarified. In a pediatric cardiac catheterization laboratory, we analyzed 78 interventional cardiovascular procedures in which 3D models of 3D-RA, MRI, or MDCT were used for 3D-guidance. Accuracy of 2D-3D registration as well as overall procedural benefit was independently rated by two pediatric interventionalists. Fluoroscopy time, radiation dose, and contrast dye consumption were evaluated and, grouping a subgroup analysis, the parameters were compared between patients who underwent stenting of aortic coarctation with and without 3D-roadmapping. 3D-guiding was used in 78 cases, 75 of these cases were with accurate 2D-3D registration. 3D-roadmapping was rated superior to conventional biplane imaging in 74 cases. 3D-guidance was used in 64 cases to define the ideal C-arm angulation and in 60 cases for accurate device positioning. Median dose-area product in the total investigation was 706.3 μGym(2) (104.8-7249.7 μGym(2) ), 3.3 ml/kg (0.9-13.7 ml/kg) of contrast dye was used, and total fluoroscopy time was 14.5 min (2.9-68.1 min). Fluoroscopy time for 3D-guided stenting of aortic coarctation is significantly lower (8.35 versus 10.2 min; P = 0.04). 3D-image fusion with live fluoroscopy can be applied successfully in catheter-based interventions of congenital heart disease. 3D-guidance facilitates catheter manipulations and interventions, allows preselection of ideal projection angles, reduces fluoroscopic time and the number of control angiographies.